Synthetic peptide inhibitors of complement serine proteases--III. Significant increase in inhibitor potency provides further support for the functional equivalence hypothesis.
Synthetic peptides based on functionally equivalent (as defined by similar patterns of chemically equivalent amino acids) serine protease inhibitor (serpin) C-terminal sequences inhibit both classical and alternative pathways of complement activation. Inhibition was also found with hybrid peptides consisting of the cleavage site of one serpin (antithrombin III, alpha-1-antitrypsin, or antichymotrypsin) attached to the short and long functionally equivalent protease binding cores of the other two serpins. A hybrid peptide composed of the sequence at the site of cleavage of C4 by C1s attached to the long binding core of antithrombin III was selective in inhibiting the classical pathway with no effect on the alternative pathway at a concn of 10 microM. Extension of the functional equivalence hypothesis has produced inhibitors of complement activation named generic and generic +, whose sequences differ by 77% or 87%, respectively, from those of all three serpin sequences. A hybrid peptide composed of the antithrombin III cleavage site attached to the generic peptide is an inhibitor of complement activation at 500 nM, the most potent inhibitor found in this study.